Arctium lappa (burdock) 
INTRODUCTION
The use of medicinal plants or natural products has increased in the world (Rotblat and Ziment, 2002) . Arctium lappa (burdock) has been cultivated as a vegetable for a long time in Taiwan and Japan (Morita et al., 1993) . Lieber et al. (1994) have reported that this natural product has been used as a very popular health drink in Taiwan to treat hypertension, gout, arteriosclerosis, hepatitis and other inflammatory disorders. Moreover, SongChow et al. (2002) have described that the hepatoprotective mechanism associated to burdock treatment could be attributed, at least in part, to its antioxidative activity, what decreases the oxidative stress of hepatocytes, or to other unknown protective mechanism.
An investigation has demonstrated that burdock presents an inhibitory effect on the binding of platelet activating factor to rabbit platelets and this factor is resistant to heat and proteolysis enzymes (Iwakami et al., 1992) . Lin et al. (1996) reported that burdock has anti-inflammatory and free radical-scavenging activities. Arctigenin, a chemical compound present in burdock, appears to have antimutagenic effect and to inhibit the in vitro tumor growth (Lin et al., 1996) . In nuclear medicine, red blood cells (RBC) are labeled with technetium-99m ( 99m Tc) and used to detect clinical disorders (Saha, 2004; BernardoFilho et al., 2005) . The labeling of blood constituents with 99m Tc is also used as an experimental assay to evaluate in vitro Abreu et al., 2006) and in vivo (Fonseca et al., 2007) interactions between drugs and radiopharmaceuticals (radiobiocomplexes). This labeling technique involves the intracellular reaction between reduced 99m Tc and hemoglobin (Owunwanne et al., 1995) . When the blood is labeled with 99m Tc, the radioactivity is mainly found on cellular compartment and, but it is also fixed on plasma proteins (Bernardo-Filho et al., 1990) . Plasma proteins labeled with 99m Tc are used for evaluation of lung perfusion (Hunt et al., 2006) , hepatic tumors and portal hemodynamic changes (Schneider et al., 2003) . Authors have reported that extracts of some medicinal plants are capable to alter the labeling of blood constituents with 99m Tc (Oliveira et al., 2003; Abreu et al., 2006) , while other extracts are not capable to interfere in this labeling (Fernandes et al., 2005) . Morphometric analysis has been used as a tool for research in several studies, such as: (i) to verify changes in optic disc structure and thickness of retinal nerve fibre layer in chronic ocular hypertensive monkeys (Shimazawa et al., 2006) , (ii) to study the relationship between infarctrelated artery stenosis and capillary density (Prech et al., 2005) and (iii) to evaluate the effects of sex hormones on normal mammary gland of rats (Pompei et al., 2005) . Engström and Löfvenberg (1998) have described that after treatment with hydroxyurea, the membrane area of RBC has an increase of 24% and the cell volume has an increase of 39%. Berezina et al. (2004) showed that alterations on shape of RBC appear within the first hours after trauma and persist for at least 7 to 10 days. These changes are more severe in patients with secondary septic complications. Panis and Souza (2005) have studied the volume of RBC exposed to osmotic stress and have observed that the hematocrit ratio, mean corpuscular volume, optical density and the mean cellular hemoglobin yield were significantly altered. The morphometric analysis of RBC treated with plant extracts has also been utilized to evaluate possible alterations of area, shape and volume of these cellular structures Oliveira et al., 2005) . The aim of this work was to evaluate the effect of a burdock extract on the labeling of blood constituents with 99m Tc and its action on the morphology of red blood cells.
MATERIALS AND METHODS
The burdock extract was prepared with 2g of leaf, stem and flowers of Arctium lappa (Estrella da Terra Produtos Naturais LTDA, Brazil, lot number 002, expiration date August 2005) in 100mL of 0.9% NaCl solution at room temperature. It was triturated with a domestic electric extractor. This mixture was filtered (Schleicher and Schulle filter paper) and the filtered solution was considered to be 20mg/mL. All the experiments were performed up to June 2005. Absorption spectrum of burdock extract (400-700nm, intervals of 20nm) obtained by spectrophotometer (Analyser 800M, Analyser Comércio e Indústria LTDA, São Paulo, Brazil) was used as reproductively marker of this extract (Fig. 1) . The protocols of the experiments were approved by the Ethical Committee of the Instituto de Biologia Roberto Alcantara Gomes, Universidade do Estado do Rio de Janeiro (protocol number CEA/141/2006). Samples (0.5mL) of heparinized blood from adult male Wistar rats (3-4 months, 262±12g) were incubated with 100µL of different concentrations of burdock extract (1.25, 2.5, 5.0, 10 and 20mg/mL) for 1 hour at room temperature. Blood samples also were incubated with saline solution (0.9% NaCl) as controls. Afterwards, 0.5mL of a freshly prepared stannous chloride solution (1.2µg/mL, Sigma, USA) was added and the incubation continued for another 1 hour. After this period of time, 99m Tc (100µL, 3.7MBq/mL), as sodium pertechnetate, recently milked from a 99 Mo/ 99m Tc generator (Instituto de Pesquisas Energéticas e Nucleares, Comissão Nacional de Energia Nuclear, Brazil), was added and the incubation continued for 10 min. The samples were centrifuged (1500 rpm, 5 min) and aliquots of plasma (P) and blood cells (BC) were separated. Samples (20µL) of P and BC were also precipitated with 1mL of trichloroacetic acid (5%) and the soluble (SF) and insoluble fractions (IF) were separated. The radioactivity in P, BC, IF-P, SF-P, IF-BC and SF-BC was determined in a well counter (Automatic Gamma Counter, C5002, and Packard, USA). After that, the percentage of radioactivity (%ATI) was calculated, as previously reported (Bernardo-Filho et al., 1983) . A morphometric study of the samples was also performed. Blood smears were prepared in glass slides (5 slides for each sample) and the MayGrünwald-Giemsa (MGG) method was performed (Barcia, 2007) . The smears were evaluated under optical microscope of clear field (Eclipse E 400 TM ), in the immersion objective (100x), with photographer ocular. The quantification of the data was realized by Software image pro plus (media Cybernetics) to measure automatically the area and perimeter of the RBC. Statistical analysis (Kruskal-Wallis com pós-teste Dunns, p<0.05) was used to compare the experimental data, based on the morphometry evaluation.
RESULTS
The absorption spectrum of the burdock extract used in the experiments is showed in Fig. 1 . It presented the highest measure of the optical density (0.754) at 500 nm. Table 1 presents the effects of a burdock extract on the radioactivity distribution between cellular and plasma compartments. These data indicate that burdock extract could induce a significant alteration (p<0.05) of 99m Tc in these compartments. Blood samples were incubated with burdock extract and radiolabeling procedure was performed. Plasma and blood cells were isolated, radioactivity was counted and the percentage of incorporated radioactivity (%ATI) was calculated. (*) p<0.05 when compared with control. Tc on insoluble and soluble fractions plasma proteins. These data indicate that the burdock extract was not capable to interfere on the fixation of the radioactivity on the insoluble and soluble fractions of plasma. No alteration on fixation of radioactivity on proteins of blood cells from blood samples incubated with burdock extract (Table 3) was found. Table 4 presents the perimeter/area ratio of red blood cells from blood samples incubated with burdock extract. The results indicate that the perimeter/area ratio was significantly (p<0.05) altered in the samples incubated with burdock extract at the highest concentrations used (10 and 20 mg/mL). The qualitative evaluation of the shape of the red blood cells (incubated with 0.9% NaCl and incubated with burdock at 20 mg/mL) under optical microscopy is shown in the Figs. 1 and 2 . Alterations on the morphology of the RBC incubated with burdock extract at the higher concentration were found (Fig. 2) when compared with control (Fig. 1) . Blood samples were incubated with burdock extract and radiolabeling procedure was performed. Plasma and blood cells were separated, insoluble (IF) and soluble (SF) fractions of plasma were isolated by precipitation in trichloroacetic acid. The radioactivity was counted and the percentage of incorporated radioactivity (%ATI) was calculated. Blood samples from Wistar rats were incubated with burdock extract and radiolabeling procedure was performed. Plasma and blood cells were separated, insoluble (IF) and soluble (SF) fractions of blood cells were isolated by precipitation in trichloroacetic acid. The radioactivity was counted and the percentage of incorporated radioactivity (%ATI) was calculated. Blood samples were incubated with burdock extract for 60 minutes. After that, blood smears were prepared, dried and stained with a total of five fields per each slide and five slides to each extract concentration. Images were captures and the software Image pro plus, media Cibernetics, USA) was used to determinate the perimeter/area ratio. (*) p<0.05 when compared with control.
Figure 2 -Photomicrography of blood smear from blood incubated with 0.9% NaCl (control). Blood samples from Wistar rats were incubated with saline (0.9% NaCl) for 60 minutes. After that, blood smears were prepared, dried and stained by May-Grünwald-Giemsa method. The slides were analyzed by optical microscopy (x1000)
DISCUSSION
The labeling of blood constituents with 99m Tc has been used as an experimental model to assess some important biological properties of natural products extracts. Extracts of different medicinal plants, as Ginkgo biloba (Moreno et al., 2002; , Paullinia cupana (Oliveira et al., 2003) and Hypericum perforatum (SantosFilho and Bernardo-Filho, 2005) could alter the labeling of blood constituents with 99m Tc. However, extracts of pfaffia sp. (Fernandes et al., 2005) were not capable to interfere in this labeling. These findings are worthwhile to justify this model using the labeling of blood constituents with 99m Tc, as an important scientific tool to study properties of physical and chemical agents. samples from Wistar rats were incubated with burdock extract (20mg/mL) for 60 minutes. After that, blood smears were prepared, dried and stained by May-Grünwald-Giemsa method. The slides were analyzed by optical microscopy (x1000)
Chemical compounds in burdock extract have been demonstrated to interfere with platelet function (Iwakami et al., 1992) . The findings about the decrease of the radioactivity in blood cell compartment (Table 1 ) could be explained due to the action of the burdock extract on the membrane of the RBC.
As it is indicated in the Tc on these proteins. Some authors have described that some biological effects of the stannous chloride are associated with the generation of free radicals (Dantas et al., 1999) . Reducing agents are necessary on the labeling process involving the 99mTc, and stannous ions is usually used (Saha, 2004) . Lin et al. (1996) have reported that Arctium lappa has free radical-scavenging activities. Probably this activity would be not too strong, due to the burdock extract was not capable to interfere on the labeling plasma and cellular proteins (Table 2 and 3). In the clinical and laboratory investigation, the morphological analysis of RBC could aid to understand physiological disorders (Engström and Löfvenberg, 1998) . Concerning to other important approach related with the morphological analysis, it has demonstrated that roast coffee beans Coffea arabica extract altered the shape of red blood cells (Oliveira et al., 2003) . These results were also found with burdock extract at the highest concentrations (Table 4 ) with a significant (p<0.05) alteration of the perimeter/area ratio of red blood cells isolated from whole blood samples incubated the burdock extract. The qualitative analysis has also showed morphologic alterations on the shape of the red blood cells from blood samples incubated with this extract (Fig. 3) . Although the exact mechanism related with the effect of the burdock extract on the labeling of RBC is not elucidated yet, the damages observed on the membrane of the RBC could alter the transport of ions (stannous and pertechnetate ions) through the cellular membrane and could justify the decrease of labeling of red blood cells with 99m Tc.
RESUMO
Arctium lappa (bardana) tem sido utilizada na medicina popular para o tratamento de processos inflamatórios. Constituintes sangüíneos marcados com tecnécio-99m ( 99m Tc) são utilizados na medicina nuclear para obtenção de imagens. Neste trabalho foi avaliada a influência de um extrato de bardana na marcação de constituintes sangüíneos com 99m Tc e na morfologia de hemácias. Amostras de sangue de ratos Wistar foram incubadas com extrato de bardana e o processo de radiomarcação de constituintes sangüíneos foi realizado. Plasma e células sangüíneas, frações solúvel e insolúvel do plasma e das células sangüíneas foram separadas, a radioatividade em cada fração foi contada e as porcentagens de radioatividade (%ATI) foram determinadas. A morfologia e a relação perímetro/área das hemácias foram avaliadas. A incubação de sangue com o extrato de bardana alterou significativamente (p<0.05) a %ATI a distribuição de radioatividade nos compartimentos plasmático e celular. A relação perímetro/área de hemácias, bem como a forma das hemácias também sofreram alterações Modificações na membrana poderiam justificar a diminuição da marcação das células sangüíneas com 99m Tc obtidas neste estudo.
